I. Introduction And Literature Review
Recuperators are one of the important components in the engineering plants and systems. So the construction and design of recuperators is very vital for the proper functioning of such systems. A recuperator is a heat exchanger to transfer heat from a hot fluid to cold fluid across a wall. The main requirement for a recuperator is that it should be able to transfer the heat with a very high effectiveness. Stoitchkov and Dimitrov (1997) examined Effectiveness of cross flow plate heat exchanger for indirect evaporative cooling. Lunsford (1998) carried out a study on increasing the heat exchanger performance. Aquaro and Pieve (2006) have given an overview of recent high temperature heat exchangers technology developments, both in the thermal-fluid dynamic innovative solutions and in the materials. Navarro and Gomez (2007) has studied and analysed a mathematical model for cross-flow heat exchangers with complex flow arrangements for determining ε-NTU relations is presented in this work. Guo 
II. Objective Of Present Work
The objective of this paper is to analyze and compare the performance of the recuperator for loading and melting condition for both the furnaces and to study the effect of waste heat input, actual heat transfer and air-fuel ratio of burner on the effectiveness of recuperator.
III. Experimental Setup
The various equipment and instruments used in experiment are recuperator, blower, furnace, laser gun, pyrometer, flow meter, vane probe. Recuperators recover exhaust gas waste heat in medium to high temperature applications. The two dimensional layout of the recuperator is shown in Fig. 1 .
Fig.1 Layout of recuperator
The blower is of centrifugal type with radial blades. The performance analysis is carried on two oil fired aluminium melting furnaces. The capacity of furnace 1 is 750 kg and the capacity of furnace 2 is 500 kg. Laser gun measures temperature from a distance. Pyrometer is an instrument for measuring temperature. Flow meters are used in fluid systems to indicate the rate of fluid flow. A vane anemometer is a type of instrument that combines two instruments, a wind vane and an anemometer, into one unit. By combining the two instruments into one unit, it is possible to measure both speed and the directional component of wind along with any changes in either component as they occur. The layout of furnace setup is displayed in Fig. 2 . 
IV. Methodology 4.1 Loading Condition
Loading condition is the one in which the charge is loaded in the furnace through charging gate. During loading condition the charging gate of the furnace is opened for loading the material. Now, effectiveness for loading condition: 
Temperature of Exhaust Gases From Charging Gate
The temperature of exhaust gases from charging gate is estimated by the pyrometer. The pyrometer is placed in front of the charging for recording the temperature of escape gases.
Estimation of Mass Flow Rates (a)
Mass 
Melting Condition
After loading the charge in the furnace during loading condition, the charging gate of the furnace is closed and the metal is allowed to melt for the suitable time. This state of the furnace is known as melting condition. In the melting condition the loses from charging gate are not there and all the estimations of tempetarures and mass flow rates are similar to that in loading condition.
V. Results And Discussion
In the present study, the performance analysis of the recuperators of two oil fired aluminium melting furnaces is done for the loading and melting condition. The outer surface temperature and exhaust gas temperature during loading condition and melting condition for furnace 1 and furnace 2 are tabulated in Table 1 and Table 2 respectively. The performance of the recuperator is compared and analyzed at each condition for both the furnaces.
The variation of effectiveness with respect to the mass flow rate of fuel, mass flow rate of exhaust gases, the air fuel ratio and the actual heat transfer rate for furnace 1 in loading condition shown in Fig. 1-4 and in melting condition in Fig. 5-8 and for furnace 2 in loading condition and in melting condition are displayed in Fig. 9-12 and Fig. 13-16 respectively. The effectiveness of the recuperator increases with the increase in the mass flow rate of the fuel supplied, the mass flow rate of the exhaust gases and rate of actual heat transfer and with the decrease in the air fuel ratio. The effectiveness for the loading and melting condition has been compared for both furnaces in Fig. 17-18 . The effectiveness of the recuperator increases during the loading condition, but it decreases during the melting condition. 
VI. Conclusion
The performance analysis performed, provides a fundamental understanding of the working of recuperator for the waste heat recovery. The main findings of the present analysis are as follows:
• The effectiveness of the recuperators increase with the increase in mass flow rate of fuel.
• The effectiveness of the recuperators increase with the increase in mass flow rate of exhaust gases.
• The effectiveness of the recuperator increases during loading condition for both the furnaces.
• The effectiveness of the recuperator decreases during melting condition for both the furnaces.
• Both the furnaces have identical recuperator. The effectiveness of the recuperator of lower capacity
